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PmI.lP LANZlCOWSKY, M.D. (CAPE TOWN)f, Department of Child Health, University of Cape Town and Red Cross War
Memorial Children's Hospital, Rondebosch, Cape
Routine haemoglobin estimations detennined in the out- As a precaution against possible mi interpretation of the
patient' department of the Red Cross War Memorial results a small group was investigated in detail. Packed cell
Children's Hospital revealed very low haemoglobin levels in volumes mean corpuscular haemoglobin concentrations, and
many Cape Coloured and African infants and children. erythrocyte sedimentation rates were determined and blood
Further haematological investigations showed that this low mears were examined in 35 consecuti e infant and children
haemoglobin level was usually a manifestation of iron- in the Cape Coloured group.
deficiency anaemia. Treatment of these cases with iron M~etltods
resulted in considerable clinical improvement in their con- All blood specimens were collected and estimations made
.dition and return to the nonnal blood picture. between the hours of 2 and 4 in the afternoon and in the
In South Africa there has been, so far, no publication on period April and May 1958.
haemoglobin levels in White, Cape Coloured or African Blood for haemoglobin was taken from the heel of infants
infants or pre-school children. The only available reports and the thumb of older children. A triangular cutting needle
deal solely with schoolchildren. In other countries there was used, and free unrestricted flow without necessity for
have been many reports of extensive investigations of haemo- external pressure of any kind was obtained in all cases.
globin levels in infants and pre-school children. The haemoglobin was estimated by the oxyhaemoglobin
In view of the remarkable frequency of low haemoglobin method with a Klett-Swnmerson colorimeter previously
levels in infants and children attending hospital in Cape Town, calibrated for the purpose against standard haemin and
and the absence of any data on 'healthy' subjects, an investi- cyanmethaemoglobin solutions.
gation was conducted aimed at establishing mean haemo- Blood for the estimation of packed cell volumes and
globin levels in 'healthy' neonates, infants and pre-school erythrocyte sedimentation rates was taken from the internal
children in the three'main racial groups in Cape Town. jugular vein. Packed cell volumes were estimated by the
Material standard Wintrobe procedure and erythrocyte sedimentation
rates were determined by the Westergren method.
Haemoglobin levels were determined in a series of 2,365 Blood smears were stained by the May-Grunewald Giemsa
apparently healthy neonates, infants and pre-school children, method.
whose ages ranged from birth to 7 years. In this series there
were 610 White, 1,018 Cape Coloured and 737 African. Results
The infants examined in the first 96 hours of life were born The mean haemoglobin levels and the 95 % confidence
at a number of maternity institutions attached to the Univer- levels in apparently healthy neonates, infants and pre-school
sity of Cape Town. All older children were drawn from the children up to 7 years of age in the three main racial groups
clientele of City Council and Divisional Council infant and are shown in Table I.
child welfare clinics and immunization centres and of day The high haemoglobin level at bIrth and the subsequent
creches and orphanages-all in Cape Town and its environs. fall in level was demonstrated in all three racial groups.
All infants and children were apparently healthy and, so far In the first 96 hours of life the mean haemoglobin level was
as could be ascertained, had not been given any oral iron highest in the White infants and lowest in the African infants,
supplements. the mean level for the Cape Coloured infants occupying a
The nutritional status of these apparently healthy infants position intermediate between the two.
and pre-school children, as judged by mean body weights, From 96 hours until the 7th year the mean haemoglobin
was better than the average in their respective racial groups. levels in the White infants and children at all ages were
In a sample of 1,253 infants, 39·5 % of White, 59· 4 % of higher than in the Cape Coloured, the mean level for the
Cape Coloured and 73'7% of African were breast fed up to African infants and children lying between the two (except
at least the end of the third month ofage. at 5 _7 months of age).
The soci<H:CODomic status of the children was assessed by The lowest mean haemoglobin values recorded in all three
determining the mean weekly income of the head of the racial groups were found between the 1st and 2nd years of
family. On this basis, the White infants and children came age, after which the level in each racial group rose gradually
from the 'low income' group in the White community, and until the 7th year.
the Cape Coloured and African children came from the Table II shows, in the various age groups, the percentage of
<medium income' groups in their respective communities. infants and children in this investigation in whom the haemo-
.. Abstract of part ofa paper presented at the Postgraduate Seminar, globin values were below certain specified levels. Whichever
Red Cross War Memorial Children's Hospilal, Rondebosch, and at of these levels is chosen as the critical value for anaemia, the
the 42nd South African Medical Congress (M.A.S.A.), East percentage of anaemic infants and children in the various
London, C.P., September-October 1959. d'l f h'
. Recipient of a Dr. C. L. Herman Research Grant, lTniversity of ages and racial groups can be determined rea L y rorn t IS




470 S.A. MEDICAL JOUR _ AL 4 June 1960
TABLE I. COt-fPARlSO. OF MEA' HAEMOGLOBIN ALUES WlTH 95% co FIDE 'Cl' LEVELS IN APPARENTLY HEALTHY Wl:IlTE, CAPE COLOURED AJ-.'D
AFRlCA! FANTS FROM BIRTH TO SEVEN YEARS
White Cape Coloured African
Age umber 95% umber 95% umber 95%
of Meang.% Confidence of Meang.% Confidence of Meang.% Confidence
Cases Lel'el Cases Lel'el Cases Level
I t 12 hours 17 19·88 I I· I 27 19· 1 ±0·63 16 18·94 ±0·9
13-24 hours 17 I 9 :i: I ·21 50 18·67 IO' 59 19 18·48 +1·04
72-96 hour 30 18·75 ±0'76 67 18·34 =0'59 30 17·71 ±0·63
1st month .. 21 16·30 =1·27 35 14·44 IO' 58 37 14·85 -l-O' 52
1-2 months 30 13·80 =0·93 50 12·10 ±0·19 56 12· 15 =0·40
2-3 months 33 12·03 . ::;:0·72 64 10·45 -0'28 46 IJ·IO ±0·42
3-4 months 58 11·09 :cO' 24 47 10·27 ;;0'32 46 10·83 ±0'35
4-5 months 25 12·04 =0·62 52 10·35 ±0'4O 52 10·82 ±0'35
5-6 months 16 I I ·29 ±0·72 79 10·75 =0·26 49 10·57 ±0·30
6-7 months 18 JI·12 ±0·76 52 10·35 ±0·28 43 10·29 ±0·42
7-8 months 17 10·89 ±0·71 55 10·14 ±0·31 28 10·40 ±0'34
8-9 months 18 JI-41 ±0'51 61 9·72 ±0·34 30 10·03 ±0·47
9-10 months 21 11·08 ±0·62 37 9·80 ±0·43 22 10· 15 ±0·43
10-)] months )I 11·14 ±1'35 20 9·81 ±0·64 17 9·87 ±0'54
11- 12 months 8 11·20 ±0·75 )8 9·S7 ±0·85 17 9·84 ±0'69
1-2 years .. 44 10·58 ±0'47 52 9·31 ±0·44 59 9·76 ±0'38
2-3 years .. 37 11·63 ±0·42 45 10·13 ±0·41 47 10·61 ±0'43
3 -4 years .. 51 12·10 ~0'39 63 10·59 ±0·25 45 10·63 ±0·30
4-5 years .. 41 12·23 ±0'44 62 11·00 ±0·22 31 1) ·12 ±0·45
5-6years .. 47 12·10 =0·36 48 11·03 ±0'31 36 IJ ·18 ±0'33
6-7 years .. 50 12·35 =0·34 34 I1 . 19 ±0·36 II 11·82 :1:0·)1
Totals 610 11,018 737
The magnitude of the reliability figures varies with the size of the group under consideration and shows the range within which, with 95 %
probability, the true population mean lies. ]t is clear that in most instances the larger the sample the smaller is this range.
TABLE H. PERCENTAGE INCIDENCE OF APPARENTlY HEALTHY WHITE, CAPE COLOURED AND AFRlCAN INFANTS AND PRE-SCHOOL CHILDRE , IN
VARlOUS AGE GROUPS, BELOW CERTAlN SPECIFIED LEVELS OF HAB1OGLOBIN
I
Cape Cape Cape




First 12 hours · . · . - - 6·3 0 0 6·3 5·9 3·7 . 12· 5
13-24hours · . · . - 4·0 0 0 10·0 10·5 17·6 18·0 26'3




1st month .. · . · . 4·8 8·6 0 9·6 17·1 16·2 9·6 34·3 24·3
1-2 monIhs · . · . 16·7 46·0 48·1 39·9 70·0 74·9 63·2 90·0 91·0
<9g.% <IOg.% .<IJ g.%
2-3 months · . · . 0 12· 5 6·6 6·1 28·1 21·8 30·3 73·4 39·2
3-4months · . · . 0 6·4 4·4 6·9 44·7 17·4 48·3 78·7 63·1
4-5 months 0 )3,4 7·7
,
8·0 34·6 25·0 20·0 69·2 53·9· . · .
5-6months · . · . 0 5·1 . 6'1 18·8 26·6 20·4 43·8 57·0 69·4
6-7 month · . · . 10·2 7·7 I ·6 16· 7 40·5 39·5 33·4 67·4 65·1
7-8 months · . · . 5·9 14·6 7·1 23·6 52·7 21·4 47·1 74·5 78·5
8-9months · . · . - 27·8 )3·3 0 '52·5 53·4 33·3 85·3 80·1
9-10 months · . · . 0 29·7 18·2 28·6 51·3 36·4 42·9 78·4 86·4
10-11 months · . · . 9·1 20·0 23·5 18·2 55·0 58·8 36·4 80·0 82·3
)] -12 month · . · . - 38·9 29·4 I 0 55·6 52·9 62·5 77·7 82·4
<lOg.% <Jl g.% <12g.% .
1-2year .. · . · . 29·5 65·4 59·3 59·0 86·6 81· 3 88·5 98·1 94·9
2-3 years .. . ' . · . 5·4 35·5 32·0 21·6 68·8 53·3 62·1 75·5 87·3
3-4 years .. · . · . 5·9 22·3 33·3 19·6 65·2 62·2 39·2 92·2 88·9
4-5 years .. · . · . '4·9 1J·3 16·1 17·1 48·4 35·5 36·6 83·9 77·4
5-6 years .. · . · . 6·4 20·8 5·6 14·9 43·7 44·5 44·7 83·3 75·0
6-7 years .. .. · . 2·0 14·7 0 12·0 35·3 9'1 30·0 73·5 63·6
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This incidence is found to be very high in almost all age
groups. The incidence is higher in the non-White races than
in the White. Comparison of these results with those found
in the literature reveals that the incidence of anaemia in the
non-White racial groups in Cape Town today is greater than
that found in infants and children in a poor community in
orth East Scotland 25 years ago.
The mean haemoglobin level of breast-fed infants was
found to be higher than that of artifically-fed infants but the
difference was not statistically significant. 0 statistically
significant sex difference was found in tbe mean haemoglobin
levels either in the infants or pre-school children.
In the 35 consecutive healthy Cape Coloured infants and
children in whom more detailed haematological studies were
made, the findings were as follows:
1. The mean haemoglobin level was 10·46 g. % (S.D: O' 99).
2. The mean packed cell volume was 37'4% (S.D: 2'97).
3. The average mean corpuscular haemoglobin concentration
was 27· 98 % (S.D: I .68). This was calculated on the 'basis of the
twO preceding values.
Case 8. Perforati~n of Interventricular Septum Com-
plicating Posterior Myocardial Infarction
This patient was a European male aged 76 years. Apart
from episodes of heartburn related to certain foods, during
the previous 6 months, there was no history suggestive of
coronary artery disease.
On the day of admis>:ion, while dressing himself, he ex-
perienced a sudden severe retrosternal pain which radiated
into the right shoulder and arm and was followed by loss of
consciousness lasting some minutes. He was admitted to
hospital about 4 hours later and when examined appeared
comfortable, although still aware of a tightness across his
chest.
The pulse was of good volume and regular, 70 per minute.
Blood pressure 180/110 mm. Hg. The heart was not enlarged
c1lOlcally and only a soft ejection type of systolic murmur was
audible at the base. There were no other physical signs of note.
Temperature was normal.
Blood examination: Haemoglobin 14 g. %, white cells 8,600/c.
mm., and ESR 15 rnm./first hour (Westergren).
Urine. There were no abnormalities on routine examination.
The. electrocardiogram confirmed the clinical diagnosis of
postenor myocardial infarction (Fig. 1) and the patient was treated
accordingly.
X-ray of the chest taken on admission was normal.
Initial PT0!P"ess appeared to be satisfactory, but on the 4th day
after adnusslOn, t~ patient complained of precordial and left-
shoulde.r pain, worse on breathing. On examination a pericardial
friction was detected.
On the 8th day after admission he complained of a disturbing
dry cough associated with shortness of breath. Examination showed
that the patient's general condition had deteriorated. He was
4. The erythrocyte sedimentation rate determinations were
ithin the normalrange.
5. Blood smears showed that in many the red blood corpu ules
were normal in morphology, while oth r howed all gradations of
the iron-deficiency anaemia pattern.
SU iMARY A 0 CO. CL StD'S
1. In the defined group of Cape Town infants and children
ranging from the newborn up to 7 year old, the incidence of
anaemia is found to be very high in almo t all age group .
The incidence i higher in the non-White races than in the
White, and higher in the Cape Coloured than in Africans.
2. These haemoglobin values are lower than the usually
accepted normal haemoglobin levels for healthy infants and
children in other countries.
3. The more detailed blood tudies on the sample of 35
consecutive Cape Coloured infants and children indicate that
this low haemoglobin level is a manifestation of widespread
iron-deficiency anaemia among t otherwise healthy infants and
pre-school children in the three main racial groups in Cape
Town.
orthopnoeic, pale and restless and perspired profusely. Auricular
fibrillation was now present (Fig. 3) and the blood pressure had
fallen to 110/70 mm. Hg. A loud pansystolic murmur was heard
maximal in the 4th left interspace and associated with a sy toli~
thrill. umerous crepitations were heard in both lung bases and
sacral oedema was present. X-ray of the chest now showed an
enlarged cardiac shadow with congestion in both lung fields.
1~ s~ite of ~. salt-free. diet, digitalis, and diuretic therapy, the
patient s condition continued to deteriorate and he died in con-
gestive cardiac failure on the 20th day after admis ion.
The clinical course favoured a diagnosis of interventricular
septal perforation following myocardial infarction rather than
rupture of a papillary muscle. '
Autopsy (P~or. H. W. Weber) was confirmatory, revealing a
recen.t Infarct In the posterior wall of the left ventricle with per-
foranon of the septum and severe coronary atherosclerosis in-
volving both left and right coronary ve sels. A fibrinous peri-
carditis was also present.
ElECTROCAROtOC RAM
Sinus rhythm 58 per minute. PR-interval normal. ormal axis
deviation. Semi-horizontal heart po ition with transition between
V. and V•. QRS of rather low voltage in standard leads but of
n~rmal dur~tion and pattern. C:!T=O'44 sec. (QTc=0·42 sec):
Sl1ght elevatIOn of ST-segments ID If, IU and aVF with reciprocal
changes In I, aVL and V. to V.. Symmetrical T-wave inversion
in JI, JII and aVE T-waves flat in V. and Vs, inverted in V•. The
u-wave ~vell seen in V. has the same polarity a the T-wave in the
precordial leads, except for V. where polarity i rever ed.
Conclusion. These electrocardiographic findings taken in con-
junction with the clinical picture, strongly uggest p~rtial-thickness
postero-Iateral infarction.
Sinus rhyt.hm. 92 per minute.. QT=0'48 sec. (QTc=O· 58 sec.).
The most SignIficant change IS the appearance of pathological
Q-waves in III and a F with the ST and T-changes even more
Fig. 1. (Tracing on day ofAdmission)
